kinematical resolution of the STC magnet system with respect to random input errors.
Thus the results obtained from this investigation are valid under the assumption that for the case of real events possible systematic errors are small compared with the random errors.
In Section V, the result of the full analysis of a small sample of measured real events obtained with the SLAC STC is given, concerning the error of the fitted parameters and the absolute calibration of the STC, which confirm the assumptions made for the fake events. With the help of a fake program3 three views of film coordinates with Gaussian errors have been generated, which correspond to streamer chamber tracks in a non-uniform magnetic field; the optical parameters for the data simulation have been chosen closely to the real parameters of the SLAC large streamer chamber system. The demagnification between real space and filmplane is about 75. For the simulated film data and the geometry program, a setting error of * 8 microns in filmplane has been assumed. The STC has dimensions of 60 X 150 X 200 cm0 The assumed magnetic field (15 kG, 30% non-uniformity and up to 40% radial component) corresponds to the actual field in the large STC magnet.
Streamer Chamber Analysis
The following two event types have been simulated and analyzed:
(1) Y + Pp + p" + 7r+ + 7T--p*+ r-7T+ 7T-
The production amplitude was assumed to be constant., The t distribution of the vector mesons was sampled from an exponential distribution, the y energy from a bremsstrahlung spectrum. S wave and phase-space distributions have been assumed for p" and w decays, respectively. The invariant masses of the vector mesons were sampled from Breit -Wigner distributions 0
The interest in this event type is related to the copious production of vector mesons in 3 and 5 prongs, which can be expected in high energy photoproduction on hydrogen.
III. ANALYSIS PROCEDURES, SYBIL AND TEUTA
A method of reconstruction of high energy trajectories and of the interaction vertex in a non-uniform magnetic field has been reported in a previous paper. 4
A newly developed computer procedure, SYBIL, performs the least square fit to the film planes of a 3-camera system.
By fitting the projections of the special trajectories directly to the measurements on the three filmstrips (rather than fitting a special trajectory to spatially reconstructed points (x, y, z)) , one approximates better the usual assumption of having Gaussian distributed and uncorrelated data input. In the following, we list the essential features of the geometry program SYBIL.
(a) One minimizes X 2 = dTGd. d is the perpendicular distance of a measured point in the film plane to the projection of the corresponding track.
T stands for transposed. G is the weight matrix. 
IV. RESULT OF THE ANALYSIS OF SIMULATED EVENTS
We analyzed 100 simulated events of type (1) and 50 events of type (2) through analysis system SYBIL-TEUTA.
Assuming that the mass of a final state particle could be proton, kaon or pion mass, 14 different hypotheges consistent with baryon number, charge, and strangeness conservation, had to be tested. We noticed that computing the mass square of the incident particle (photon) before starting the actual fitting.of a given hypothesis gave a very useful criterion. Setting even broad intervals for the invariant mass square of the incident photon (-2.5 < Mt < 2.0 BeV2), 85% of the wrong hypotheses could be eliminated.
(The distribution of fitted real events (3-prong, 3 constraints) measured from STC pictures showed that even a limit such as -. 05 5 My ,< 0 05 (BeV)2 contains 90% of the 3 C fits with probabilities greater than 1%. ) It is assumed that the angles of the incident photon beam are known within f 1 mradian, which constitutes a powerful kinematical constraint.
A summary of the results of the analysis of event type (1) can be represented as follows: (We denote by "right" hypothesis the known mass assignment of the fake event and by "wrong" hypothesis any other mass assignment.)
93 events had either only one good fit (?ight one"), or besides the right fit only fits with a X2 probability at least 100 times smaller than for the right hypothesis.
bigger than for one of wrong hypothesis.
2 events had a X2-probability for the right hypothesis which was comparable to the wrong ones.
2 events had only wrong solutions but with a negligible probability.
1 event did not give any solution.
For all ambiguous events, the incident photon had an energy of about 15
BeV. The X2-probability of the geometric-reconstruction for the three cases where only a wrong hypothesis did fit, was already small.
The events of the type (2) have been fitted as 3-prong 3-constraint events in order to test how often one could mistake zero constraint events with a real 3 -prong 3 -constraint event. From 50 events, 48 were rejected or had probability -4 less than 10 . The remaining had two solutions with probability of 0.09.
Within the limits of our statistics and assumptions, we could identify 95% of the events unambiguously purely by kinematical tests. This has bearing on the fact that it is not clear yet to what extent, in an STC, ionization of the tracks can be used for particles identification.
For all accepted fits of type (l), we analyzed the relevant errors of the fitted quantities, which of course depend on the assumption that the measurements on film have a standard error of about 8 microns.
The distribution of the percentage error of the unknown momentum of the incident photon is plotted in Fig. 3 . It appears that the unmeasured energy of the incident photon Ey can be determined to 1%. The error distribution of the fitted momenta of all tracks is plotted in Fig. 4 . The average error of the momenta of the kinematically fitted particles appears to be about 1%. The corresponding average error of the fitted angles is about 1-2 mradians. In order to test the sensitivity for missing particles, we plotted in Fig. 5 the error on the total CM energy. The error is less than l%,
indicating that up to a CM energy of about 5 GeV, one should get only a small contamination of missing mass events. Figure 6 shows the mass resolution for the dipion effective mass in percent, indicating a halfwidth error of about 0.6%.
Considering the fact that the incident momentum of the simulated event was
sampled from a bremsstrahlung spectrum (3 BeV 5 E Y I 15 BeV), the errors on all the quantities listed above constitute a "weighted" average for y-p interactions between 3 and 15 BeV.
As discussed before, the trajectories are not fitted individually, which is usually done in a bubble chamber reconstruction procedure, but fitted simultaneously, imposing the constraint that all tracks originate from the,same vertex. This constraint is necessary for STC events, since the interaction vertex is usually not visible. Consequently strong correlations between the fitted geometrical quantities of different tracks are to be expected. We studied this effect by comparing the result of the kinematic fit (A) including correlations between the tracks and (B) neglecting these correlations.
For about 15% of the fitted tracks, we observe differences in the fitted momenta from (A) and (B), which are greater than 40/o, whereas the distribution of the differences (A) -(E$ is centered around zero and has a halfwidth of O 1% (Fig. 7) .
The dip angle and the azimuthal angle in more than 12% of the tracks showed differences greater than two degrees, which is also not consistent with the error distribution of the fitted quantities. This makes the use of one of the existing bubble chamber procedures, such as SQAW or GRIND' for the analysis of events without an observed vertex difficult, since they are not prepared for the input of a complete covariance matrix.
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V. SOME RESULTS FROM REAL MEASURED STC EVENTS
We analyzed a small sample of V" *s which were observed in a test run of the STC letting a pencil photon beam traverse a gaseous H2 target. The hydrogen is contained in a plastic tube suspended along the center line of the STC. The vertices, in some of these special cases visible, have not been measured. The magnetic field in this test run was only about 5 kG. The Vats were analyzed, assuming the K" or )\ hypothesis. The distribution of the calculated K" mass (0 constraint) is plotted in Fig. 8 . Two of the measured V"'s fit only the A hypothesis,
One notices that the distribution is centered on the tabulated 498 MeV within about .5% and 62% of the events are within a bin of about 12 Mey. The average measuring error in the film plane was estimated to be 6 microns.
Assuming the observed V" was a K" , we obtained from a kinematical 1C fit a X2 distribution which is plotted in Fig. 9b . For the geometrical fit, we plotted the quantity J-~ XX/Degrees of freedom in Fig, 9a . This distribution reflects the fact that the assumption of a measuring error of i 6 microns was appropriate.
In summing up the results of the analysis of simulated high energy events, we gained confidence that the SLAC streamer chamber magnet system offers a high kinematical resolution, when one accounts for the non-uniformity of the magnetic field by numerical track integration and when one uses the full error correlation from the geometrical fit for the kinematical optimization. 
